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1, (Amended) A computer-assisted method for detennining a dimension of an 
anatomical feature using two or more fluoroscopic images, the method comprising: 

displaying a first fluoroscopic image taken of an anatomical feamre taken fifcm a first 
pose, the first image being registered to a common tbree-dimeosional coordinate system; 

receiving indication of position of at least a first point and a^ second^point within first 
image corresponding respectively to at least two anatomical landmarks shown within first image; 

displaying a second fluoroscopic image taken of the anatomical feature from a second 
angle, the second image being registered to the known three-dimensional coordinate system; 

indicating with reference to the second image v^^ere the anatomical landmarks He along 
each of two lines of sight 4 ofmcd b v . each line of site extending bet w een an x-ray source and an 
x-rav detector of a fluoroscooe taking the first image and through a different one of the first and 
second points within the three-dimensional coordinate system; and 

determining distance of a line specified by the first and second points. 



2. (Original) The method of claim 1 , further comprising: 

placing within the field of view of each fluoroscopic image a plurality of fiducials having 
known positions with respect to each other, 

receiving an input to identify two-dimensional coordinates of each of the plurality of 
fiducials displayed on each of the images; and 

registering the images by creating a geometric model having parameters, said model 
projecting three-dimensional coordinates of the plurality of fiducials into the identified 
coordinates of the fiducials on the images^ and numerically optimizing the parameters of the 
geometric model such that the projections of the known three-dimensional coordinates of the 
fiducials best fit the identified two-dimensional coordinates in each of the images. 

3. (Original) The method of claim 1 wherein the lines of site are indicated on the 
second image by lines drawn on the second image. 
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4. (Amended) An apparatus for determining a dimension of an anatomical feature 
using two or more fluoroscopic images, comprising: 

means for displaying a first fluoroscopic image taken of an anatomical feature taken from 
a first pose, the first image being registered to a common three-dimensional coordinate system; 

means for receiving indication of position of at least a first point and a second point 
within first image corresponding respectively to at least two anatomical landmarks shown within 
first image; 

I means for displaying a second fluoroscopic image taken of the anatomical feature fix>m a 

second angle, the second image being registered to the known three-dimensional coordinate 
system; 

means for indicating with reference to the second image where the anatomical landmarks 
lie along each of two lines of sight d efined h v . each line of site exte n ding between an x-ray 
source and an x-rav detector of a fluoroscope taking the first image and through a different one 
of the first and second points within the three-dimensional coordinate system; and 

means for detemiining distance of a line specified by the first and second points. 

5. (Amended) A computer readable storage medium on which is recorded program 
instructions that, when read and executed by a computer, cause the computer to undertake the 
following steps: 

displaying a first fluoroscopic image taken of an anatomical feature taken from a first 
pose» the first image being registered to a common three-dimensional coordinate system; 

receiving indication of position of at least a first point and a second point within first 
image corresponding respectively to at least two anatomical landmarks shown within first image; 
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displaying a second fluoroscopic image taken of the anatomical feature from a second 
angle, the second image being registered to the known three-dunensional coordinate system; 

indicating with reference to the second image where the anatomical landmarks lie along 
each of two lines of sight dofinod b y . each line of site extep din ^ hetw e en an x-ra v source and an 
x-rav detector of a fluoroscooe taking the first image and through a differe nt one of the first and 
second points within the three-dimensional coordinate system; and 

determining distance of a line specified by the first and second points. 

6. -10. (cancelled) 

1 1 . (New'i A computer-assisted me^od for deterrp iTi^p; a dim ension of an analnmical 
feature, the method comprising: \ 

7. displavitig a first fluoroscopic image taken of an anatomical feature of interest from a 
first angle and a second fluoroscopic image taken fiom a second angle of the anatomical feature 



of interest, the first and second images being reaisteredjwith respect to a common three- 
dimensional coordiDate system: ^ M 

defining in the three-dimensional coordiTfate sygtem an object Ijy receiving indications of 
the position of the object with respect to tfa^first andsec^d fluoroscopic images: 

displaying in the first and second fluoiDscophs irnages/^'^p^al represent^onToTthe 



object projected into the first and second fluoroscopic imageS^and 
measuring a dimetision of the object. ^1. 




12. (New^ The method of claim 11 finiher comprising automatically updating the 
positions of the graphical representations of the object projected into the first and second 



smgj 
;cted 

fluoroscopic images based on a change in the position of the object. 



13- fNew) The method of claim 11 further comprising amomaticallv updating the 
Igraphical representations of the object projected into the first and second fluoroscopic images 
based on a change to a parameter of the object. 
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14. fMew) The method of claim 1 1 . wherein the obiect is c omprised of at least two^ 

points. 

1 5- (New) TTie method of 6laim 11, wherein the obiect is further c omprised of a line 
cQTinectine at least two nniTits specified \n± r^ect to the first and second fluoroscopic images. 

1 fi. fNew^ The method of d flimV 1 . wh erein the obiect is comprised of a^nSjtoear 
line connecting at least two points specified\ with respect to the fiist and second fliioros<5opic 
images, 

17. fNew^ The method of claim 11, wherein the obiect is three-dimensional. 

1 8. fNew^ The method claim 1 1 ..wli^e^ me obiect representey stent. 



19. fNewl A computer readable storage jnedium storing progran inst ructions that when 
read and mecuted by a computer, cause the comput^ to undertake th^ following: 

displaying a first fluoroscopic image taken of an_a Tiatnmififl l feature of interest from a 
first angle and a second fluoroscopic image taken fironXa seccmd angle of the anatomical feature 
of interest- the first and second images being repstdFed with respect to a conmion three- 
dimensional coordinate system; 

defining in the three-dimensional coordinate system an oti^'ect defined bv a t least two 
points by receiving indications of the posirion of the obiect with respect t o the first and second 
fluoroscopic images: 

displaying in the first and second fluoroscopic images a graphical representation of a 
projection of the obiect into the first and second fluoroscopic images; and 
measuring a dimension of the obiect. 

20. (NgvA The computer readable storage medium of claim 19, comVrising additional 
program instructions that, when read, cause the computer to automaticallv upd ateVhe positions of 
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... p.^>.^..l reni^ent at^-.: nf thBchiectproierrH iT,to th. first and ^eror^^ fl^on^scopic images 
Tsoc^ nn a change ii> tV>^ position of object. 

01 Th6 coir r-^ -^f^ stor^ f..Tn.^i,nn of claim 19 oomprisinR additional 

^^^^~i:,!^..c t..t wh^ rea d r^V the, computer to n.ton,.ti>,.llY update the graphic4 
.>,i^ nroiec ted iTitAthe first and s ^ cotwI flnomscopic imaf^es based on a 
chan ge to a parameter of th e obiecL 





.p p..^4ii. for deten ni^inP a dim ension of an anatomical feature using 

two ormorp fluoroscop iV images, comprising; \ 

.:„ri„^„-.. . fSr.t flnOTt^sr^ r^- iTn.Wen of rm .natomir^l feature of interes t 

, fi^t .n.1e ^ H fl„orn.conir ima^ken from^ond angle of tbe anatomica l 

of i^tere^ t h - im»^ b>^n. rWered vnth rW to a common three- 

dimensional r.nnrdinate system; / \ / 

..P.n. for defining ^v.^^'r^^^^'^inal coo^linat<. svst^l an ohjoc-t defined by at 

twn nnints bv r ^'-^i vii^g indicatior^° »f th. pn)^»n of ^e obie/t with respect totfa efirgmd 




second flunTQsccypi c images; 

.;cpi ^v.-.a ir, the firsT and -.e^fl^omsmpic ima,xes a graphic a l 

^..^t^rioT, of a r ^ i^Hnn nf the obi(^t into the first and seco).d fluoroscopic images; and 

mq^n ^ for meas """g a riifnengion nf the object. 

01 rM.^^ The appai-^tiis of claim 2 ? fiirther comprisinV means for automaticall y 
,^^.t.ng the nosit inn. of the gr^phiral re presentations of the object pVjected into the first and 
yi>.ond fluoipg^^ pir. images ba «^ on a change in the position of the obi< 

94. (Mftw-t The apparams of claim 77- further comprising mealas for automatjcally 
„ p^nri.c. the gra r ^^-^' r ^rP.>^tatio^^ th. nhiect nroiprted into the\fii^ and second 
flTioroscQpic imatres based o n a c^hanee to a parameter of the objec t 

9^ fNTew't Apparatus for determin in g, the rate of vdocity and/or acceleration of an 
nhiect in a human b ody, comprising: 
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means for displaying a Plurality of fluorosc o pic images registered to a known frame of 
reference taken al successiye time in tervals: 

TTiftans for receiving an indication with respe c t to the fluoroscopic images of a position of 
an obiect of interest in ea ch of the images; 

means for determining vdth respect to the frame of reference the position of the obiect at 
ciirr^Q rime intervals based on the indications of the position of The object on each of the 
plnralitv of fluoroscopic im ages: and 

means for calculating a time derivati ve of the positions of the obiect. 

?fi fNTew^ A computer readable storage medium storing program instructions Ifaat, when 
Tf^d and executed bv a computer, cause the computer to undertake the foUowing: 

di- ^laving a plurality of fluoroscopic images reg i stered to a known frame of reference 

taken at successive time intervals: 

receiving an indication with resneet to the fluoros c opic images of a position of an object 

of interest in eac h of the images: 

i^f .t<>rmtning with rfesoect to the frame of re ference the position of the object at the success 
tiTY.^. iiitftrvals based »n the indicatiftng of the p osition of the object on each of the pluraUty of 

fluoroscopic images: and 

calculating a time derivative of tfie posit ions of the object. 
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